We have experimentally observed the growth and saturation of a single wave on a warm-beam, slowwave-structure system. When the wave growth is suiTiciently weak, the time-averaged beam distribution function develops a localized plateau. When the growth is stronger, the entire distribution function can become distorted. The electric field at saturation scales as the square of the linear growth rate of the wave. The interaction between the beam electrons and the growing wave is characterized by the ratio of the particle autocorrelation length to the spatial growth length, tlt, =k;co/k Aoz. We are interested in the case in which this ratio is less than unity. In the opposite limit, g~)&1, the beam is considered to be cold and the Landau formu- 
In the linear theory of electron plasma waves propagating in warm collisionless plasmas, it is well known' that if there is a negative slope in the electron velocity distribution function at the phase velocity of the wave, the wave exhibits Landau damping. If the slope is positive, the wave exhibits Landau growth. However, when the plasma-wave oscillation s are nonlinear, only the damping of a single launched wave is well understood theoretically and experimentally.
The growth of a single launched wave to nonlinear saturation is not well understood in the warm-plasma case. The canonical experimental situation in which wave growth is studied is the case of a low-density warm electron beam streaming through a background plasma.
Normally, an entire spectrum of modes becomes unstable and grows. The standard theoretical description in this case is quasilinear theory.
The case of the growth of a single wave on a warm-beam-plasma system is rather difficult to realize experimentally. The interaction between the beam electrons and the growing wave is characterized by the ratio of the particle autocorrelation length to the spatial growth length, tlt, =k;co/k Aoz. We are interested in the case in which this ratio is less than unity. In the opposite limit, g~)&1, the beam is considered to be cold and the Landau formula does not apply. If g~&&1 and if beam density is sufficiently low, then the interaction is well described by the small-cold-beam-plasma theory. Fig. 3(a) we show the time-averaged parallelenergy distribution function of the beam with no wave launched (dotted line) and with a launched single wave which has grown to saturation (solid line). As the wave grows and saturates, the distribution function is seen to develop a localized plateau. The arrow marks the parallel energy corresponding to the phase velocity of the wave. If we increase g~, the region in parallel energy over which the distribution function becomes distorted increases. If g~i s sufticiently large to cause the distortion to involve the high-energy edge of the distribution, the entire beam distribution becomes distorted at saturation. The value of g~a t which this occurs can be made smaller if the wave is launched at a phase velocity closer to the edge of the beam distribution. In Fig. 3(b) we show an example of such a distortion of the beam.
Nevertheless
We next present our results on the scaling of the saturation electric field with the growth rate. The basic idea of the trapping scaling can be understood from the fol- We also note that if r)f/r)v were not constant over 2hvT the scaling would be different. ' In Fig. 4 
